Inhibition of exocrine pancreatic secretion by opiates is mediated by suppression of cholinergic transmission: characterization of receptor subtypes.
This study evaluates the hypothesis that opiates suppress pancreatic enzyme secretion by inhibiting cholinergic transmission in the pancreas. Rat pancreatic lobules were incubated in 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid-Ringer's buffer and amylase release in response to KCl depolarization of the intrapancreatic nerve in the absence or presence of specific opiate subtype receptor agonists was studied. Depolarization by 75 mM KCl resulted in a 5-fold increase in amylase output. Pretreatment with 1 microM atropine inhibited completely the KCl-stimulated amylase release, suggesting stimulation via a cholinergic pathway. Addition of methionine enkephalin or 2-D-penicillamine-5-D-penicillamine-enkephalin [( D-Pen2, D-Pen5]enkephalin, a specific delta receptor agonist) inhibited KCl-stimulated amylase release in a dose-dependent fashion. Methionine enkephalin (1 microM) or [D-Pen2, D-Pen5]enkephalin inhibited KCl-stimulated amylase release by 32 +/- 4 and 45 +/- 4%, respectively. Addition of 1 microM ICI 174,864 (a delta opiate receptor antagonist) blocked the inhibitory effect of [D-Pen2, D-Pen5]enkephalin. Upjohn 50,488H (1 microM, a specific kappa agonist) and 1 microM Tyr-D-Ala-Gly-MePhe-Gly-ol (a specific mu agonist) had no effect. Methionine enkephalin had no effect on carbachol (1 microM)-stimulated amylase release. These data suggest that methionine enkephalin acts on a delta opiate receptor located on postganglionic cholinergic neurons. To examine the ability of methionine enkephalin to alter acetylcholine release from pancreatic tissue, pancreatic lobules were incubated with [3H]choline and the release of synthesized [3H]acetylcholine was stimulated by KCl. Depolarization of the nerves with 75 mM KCl increased [3H]acetylcholine release by 35 +/- 5% over basal.(ABSTRACT TRUNCATED AT 250 WORDS)